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We describe a modified polyacrylamide gel electrophoresis method with which plasma proteins are excellently resolved in 4 h. We made a three-layer discontinuous gradient gel with concentrations of 80, 60, and 45 g of polyacrylamide per liter of tris(hydroxymethyl)aminomethane/ethylenediaminetetraacetic acid/borate buffer, pH 9.2. Time and material needed in the preparation of the gel was greatly decreased, a well-resolved (22-25 bands) pattern was obtained in 1 h, and the gel slabs were easier to remove from the cell than were gels prepared according to the manufacturer's specifications. We saw a marked shift in the hiier polymers of haptoglobin type 2-2 toward the cathode in this system, and also a clearly resolved double band of a2-macroglobulin in which the more anodal band appears to represent a2-macroglobulin/protease complex. quickly and carefully layered on the 80 g/liter gel layer (to the 7-cm mark of the cell), followed immediately with a layer of 5 ml of the 45 g/liter gel solution. This layer was overlaid with water and the gel allowed to polymerize. Gelation was confirmed by the appearance of a sharp refractile line at the gel/ water junction. Dilution of the stock gel solution before introduction of each gel layer results in a smoother, more efficient construction of the discontinuous gel layers. An 80 g/liter slot-forming gel was prepared, the cell filled, the slot-former inserted, and the gel allowed to polymerize for 10 mm. After removal of the slot-former, the gels were ready to be placed in the electrophoresis apparatus. We layered the serum samples, to which had been added 5% by volume of a 200 gfliter sucrose solution containing 0.2 gfliter bromphenol blue, into the slots with a disposable micropipette (Scientific Products, Evanston, III. 60204), directly through the upper tank buffer. A capping gel was not necessary. The electrophoresis run was then carried out by the procedure recommended by the manufacturer (5) until the bromphenol blue dye front reached 5 mm from the bottom of the gel.
We removed the gel slabs from the cells with the aid of a stream of water from a cannula by the procedure recom.
mended by the manufacturer. The gels were easily removed and prior cooling in an ice bath was not necessary.
Protein zones were stained with Coomassie Brilliant Blue G-250 by the method of Diezel et al. (6) . Total time required for staining and destaining was about 2.5 h.
Haptoglobin staining was done essentially by the procedure of Felgenhauer (7) as described in (5), with use of freshly prepared hemoglobin.
The major modifications in this procedure are (a) use of one buffer throughout the procedure, (b) the consecutive preparation and layering of three gel layers before gelling occurs, and (c) the use of one acrylamide/crosslinker mixture throughout. We found comparable or improved resolution of the plasma proteins, depending on what part of the electrophoretogram one is looking at, while the total time required (about 4 h) is considerably shortened. Figure 1 illustrates the electrophoretograms of several normal human sera, comparing gels made by our modified procedure and gels made by the manufacturer's recommended procedure. The resolution of bands in the prealbummn to transferrin zone was comparable by the two methods. In the immediate post-transferrin region, the manufacturer's recommended procedure appears to separate the bands better than the modified procedure. In the a2-macroglobulin/haptoglobin polymer region, our modified procedure gives superior resolution. The resolution in this region is further illustrated in Figure 2 , which compares gels stained for haptoglobins. By our procedure the polymers of haptoglobin type 2-2 are more definitely separated from those of type 2-1. The higher-molecular-weight polymers of the 2-2 haptoglobin migrate cathodal to the a2-macroglobulin bands rather than anodal as is usually seen.
This technique also resolves a2-macroglobulin into two distinct bands. a2-Macroglobulin is one of the major plasma proteolytic enzyme inhibitors (8) . We observed the relative amounts of these two bands varying in a manner suggesting that the more anodal band represented a2-macroglobulin complexed with proteases. For example, serum samples contain more of this faster band than did plasma samples because of the activation of proteases during coagulation. Figure 3 shows that the addition of 2 mol of trypsin per mole of purified a2-macroglobulin Although the haptoglobins behaved similarly in the discontinuous system developed by Wright et al. (4) , the splitting of the a2-macroglobulin band into two components appears unique for the discontinuous system reported here.
